The aim of this paper is to examine whether football can be considered an indicator of development at the international level. An empirical econometric model is designed in order to analyse development in terms of both levels of GDP per capita and GDP growth. Crosssectional and time series information is used. The results suggest that FIFA rankings of national teams can be used to complement our understanding of multidimensional development in those countries where the availability of information is not as good as researchers would like.
Introduction
The United Nations assumes that there is a relationship between sport and development: in 2001 the United Nations Office of Sport for Development and Peace (UNOSDP) was created. In the words of Ban Ki-moon, Secretary-General of the United Nations:
"Sport has become a world language, a common denominator that breaks down all the walls, all the barriers. It is a worldwide industry whose practices can have a widespread impact. Most of all, it is a powerful tool for progress and development." (Ban Ki-moon, United Nations Secretary-General, 11 May 2011, Geneva, Switzerland.) There are reasons to believe that the practice of sport has beneficial effects on health, education and the general welfare of the population. In any case, sport, and football in particular, plays a non-negligible role in the economy of many countries, especially among developed nations.
Indeed, Dimitrov et al. (2006) , cited by the European Commission's White Paper on Sport, estimated that the sports industry in the European Union accounted for around 3.7% of total GDP and 5.4% of total employment. More recently, the European Sport Satellite Accounts suggested that sport accounts for between 3 and 3.7% of consumer expenditure, between 2.2 and 4.0% of gross value added and between 2.0 and 5.8% of employment across countries (European Commission, 2011) .
Football is considered the most popular sport in the world, and its importance is illustrated by the fact that the 2002 FIFA World Cup was watched by over a billion television viewers worldwide (Hoffman et al., 2002b) . According to FIFA estimates, there are currently around two hundred and seventy million active football players. Besides, football is one of the few sports that are played worldwide (Murray, 1996) . Thus, if there is a relationship between sport and development and football is such a popular sport, there should be a connection between football and development. If Nigeria, for instance, improves its performance in the Football World Cup, can we infer that the country has achieved higher development? Alternatively, should we expect the Chinese football team to improve their performance in the coming years? The current World (2010) and European (2008 European ( , 2012 champions, Spain, was a relatively poor country in 1982 when it organized the World Cup, but since joining the European Union in 1986 it has experienced 25 years of continued growth and convergence with other European countries. Other examples of a relationship between football and the economy can, of course, be found, both positive and negative leading to the question: Can a national football team's performance be used as an indicator of development at the international level?
The paper addresses this question through five further sections. Section II reviews the literature on the topic. Section III introduces the theoretical analytical framework used in this research.
Section IV presents the data sources. Section V sets out the empirical model and presents the estimation results. Finally, section VI offers some conclusions.
Literature review
Several studies seem to indicate that, football, and sport in general, has a bearing on development. Indeed, the literature review indicates that the relationship goes in both directions: on the one hand, development may influence sporting success; on the other, it could be the case that sporting success has an influence on development.
Development influencing sporting success
Economists have already shown that GDP 2 can be considered a good indicator of sporting success. Several studies (Hoffman et al., 2002a and 2002b; Houston and Wilson, 2002; Jiang and Xu, 2005; Leeds and Leeds, 2009; Li et al., 2009; Monks and Husch, 2009; Rathke and Woitek, 2008; Condon et al., 1999) have analysed success in football or at the Olympic Games as a dependent variable, and have included several explanatory variables, such as GDP, in an attempt to explain what sporting success is dependent on. These studies conclude that development may indeed have an influence on sporting success, and argue that as more developed countries are able to allocate greater resources to promote sport, they are more likely to be successful. Hoffman et al. (2002b) and Houston and Wilson (2002) Some studies have compared differences (again in terms of GDP per capita or employment)
between regions or cities that have sports colleges, franchises or mega-events and those that do not (Baade, 1996; Baade et al., 2006; Baade et al., 2008; Barclay, 2009; Coates and Humphreys, 1999 , 2003 Lertwachara and Cochran, 2007; Matheson, 2006; Matheson and Baade, 2004 and 2006) and conclude that there is no impact on the economy. The argument supporting this negligible impact is that although these sports facilities or events generate income and/or create jobs, this only happens at the expense of income or jobs in neighbouring localities or at the expense of other sectors. In other words, they identify a substitution (or trade-off) effect. Hence, these studies typically conclude that the money invested in American football or other sports would be better invested elsewhere.
The authors who find a positive impact of sport generally use case studies rather than crosssectional methods. The results can be organized according to the various issues addressed:
 Some authors find positive employment effects or a positive growth rate effect as a result of sporting spectacles (Hotchkiss et al., 2003; Bohlmann and Van Heerden, 2005; Lentz and Laband, 2009 ).
 Others identify additional income from tourism by virtue of visitors bringing new money to the area where mega-events are held (Kang and Pardue, 1994; Gelan, 2003; Mondello and Rishe, 2004; Baumann et al., 2009) , or additional income through the positive effect of winning the FIFA World Cup on the value of the tourism market (Nicolau, 2012) .
 A few authors report positive effects on real estate due to the presence of sports facilities and teams, which generate intangible benefits that are capitalized into housing values (Tu, 2005; Feng and Humphreys, 2008; Jasmand and Maennig, 2008) . Carlino and Coulson (2004) find differences in wages and rents in cities or metropolitan areas that have franchises. These authors argue that when people appreciate having a professional sports franchise in their community, they are presumably willing to pay for it. This indirectly implies an increased willingness to pay for housing in the area, and also an increased willingness to accept marginally lower wages.

Taken together, these findings suggest that sporting success may indeed influence local development, and thus football could have a positive impact on the creation of income and/or employment at local level.
The aim of this paper is to add to this debate on the link between sporting success and development by determining whether there is such a relationship at the international level in the world of football. To our knowledge, there is no economic literature on this subject. In this paper we establish the extent to which football may be related to certain determinants of growth through a framework analysis based on the theory of economic growth.
Building up a theoretical framework of analysis
We start by recognizing that the true explanatory variables of growth cannot in fact be identified by economists (Sala-i-Martin, 1997) , and that there is no consensus on the theoretical framework which should guide empirical work on economic growth 3 . Kormendi and Meguire (1985) argue that although such studies are very useful for understanding the detailed structure of economic growth, they do not yield an understanding of the forces that affect it. According to Levine and Renelt (1992) , existing models do not completely specify the variables that should be held constant when making statistical inferences about the relationship between growth and the variable of primary interest.
Despite their empirical limitations, two theoretical frameworks have proved useful. The first of these, endogenous growth models, such as those described by Romer (1986) , Lucas (1988) , Rebelo (1991) and Barro (1991) , recognises just two specific variables as producing growth:
human capital and technical progress. As such, sport, in general, and football, in particular, will be related to economic growth if they have a positive influence on human capital and technical progress, for instance by improving health, education or productivity.
However, the relationship between sporting success and health, education and productivity is not straightforward, and is based on the assumption that such success means that a significant proportion of the population practises a given sport. On the basis of this assumption, sporting success can be linked to the benefits that people are considered to derive from sport.
In the case of health, it is widely acknowledged that physical inactivity is a modifiable risk factor for cardiovascular disease and a wide variety of other chronic diseases, including diabetes mellitus, cancer (colon and breast), obesity, hypertension, bone and joint diseases (osteoporosis and osteoarthritis) and depression (Blair and Brodney, 1999; Blair et al., 1989; Bouchard and Shephard, 1994; McAuley, 1994; Paffenbarger et al., 1986; Warburton et al., 2001a Warburton et al., , 2001b Warburton et al., , and 2006 .
Sport also has an impact on education. Indeed, many studies have found that sport has a statistically significant and positive effect on educational attainment (Pfeifer and Corneliβen, 2010; Robst and Keil, 2000; Smith, 2009; Tucker, 2004; Long and Caudill, 1991; McCormick and Tinsley, 1987; Tucker and Amato, 1993; Mixon and Treviño, 2005; Anderson, 2001; Lipscomb, 2007) , since practising sport may enhance the development of discipline, selfconfidence, motivation, a competitive spirit or other subjective traits that encourage success in education.
As far as productivity is concerned, one way to boost productivity is by raising levels of happiness, which may be engendered by the successes of a national football team. Indeed, research on the psychological impact of team success supports this notion of enhanced productivity through a rise in happiness (Davis and End, 2010; Hirtz et al., 1992; Kavetsos and Szymanski, 2010; Kavetsos, 2012; Berument and Yucel, 2005) . The effects of happiness on productivity were also studied by Oswald et al. (2009) , Compte and Postlewaite (2004), Wright and Staw (1999) and Royuela and Suriñach (2013) , who conclude that human happiness has powerful causal effects on labour productivity, to the extent that increased happiness leads to greater productivity. Amabile et al. (2005) provide further evidence that happiness generates greater creativity and, therefore, more productivity. It is therefore reasonable to propose that sport or football may be linked to development through its ability to boost productivity.
The second major theoretical framework of economic growth is provided by the neoclassical model 4 , as described by Ramsey (1928) , Solow (1956) , Cass (1965) and Koopmans (1965) . In this model, in which every variable is exogenous, any variable can affect the steady-state position and, as such, influence the possibility of growth. If the long-term or steady-state level of per capita output is dependent on many variables (Barro, 1996) , then we can add to our framework of analysis two additional aspects associated with sporting success that also support the belief that such success can affect economic development.
The first of these aspects is related to the fact that many authors show that football serves a social function, comprises a series of public assets and has a number of intangible effects, all of which are good for development. These include greater integration, civic pride among a country's citizens, community spirit, self-confidence, international status, national prestige, a unifying element to civic life, nation building and a potential feel-good factor (Süssmuth et al., 2010; Johnson and Whitehead, 2000; Johnson et al., 2001a and Rappaport and Wilkerson, 2001; Maennig and du Plessis, 2007; Walton et al., 2008) .
The second positive aspect of football is that as a sector it has great potential to promote the growth of developing countries due to border liberalization between these countries and the European Union. Indeed, the success of the world of football in general, coupled with the strong international expansion of the sport, has benefited such development. Two factors have played a determining role in this liberalization process:
a) The Bosman ruling (Frick, 2009 ) establishing the freedom of sports professionals to work in the EU.
b) The Cotonou Agreement, which allows the citizens of Africa, the Caribbean and Pacific countries, covered by the principle of non-discrimination with respect to EU citizens, to work freely in the EU, especially in the world of sports.
This border liberalization has enabled the football sector to become more globalized and to be a more effective driver of development in the least developed countries, whose workers (in this case, football players) can now enter those countries where football is more consolidated (EU member countries). This is not the case in all sectors. For example, sectors such as engineering or law place specific restrictions on the entry of workers from developing countries into their markets. Football therefore offers greater development opportunities for developing countries due to the mobility of workers and the remittances it generates, which are beneficial for the growth of the least developed countries.
To summarize, the economic literature has established that development has an influence on sporting success. But, the impact of sporting success on development at the international level has yet to be studied by economists. The theoretical framework proposed here draws on both the endogenous and neoclassical economic growth models and suggests that sporting success may well be an indicator of development due to the influence of sport on health, education, happiness and social function. In order to determine whether the performance of a country's national team can be considered a good indicator of development at the international level, we now turn to see if this hypothesis is supported by empirical data.
Data
Development is a broad concept, ranging from a purely economic to a more social/human interpretation such as that provided by the Millennium Development Goals (MDGs) adopted by the UN General Assembly. Human development has been defined as a process of enlarging people's choices and enhancing human capabilities (the range of things people can be and do) and freedoms, enabling them to live a long and healthy life, have access to knowledge and a decent standard of living, and participate in the life of their community and decisions affecting their lives (UNDP, 1900) . Similarly, Sen (1999) has defined human development as the command of basic capabilities, such as a long and healthy life, and the enlarging of people's choices to have a meaningful and creative life. In line with the discussion in the preceding section, we would therefore expect sport to be more closely related to this concept of development than to that which is defined more strictly in economic terms.
Nevertheless, in order to test both interpretations of development, we consider both GDP per capita and the Human Development Index (HDI). 5 As a measure of development, Sagar and Najam (1998) note that the HDI has become a relevant alternative to the traditional one-5 Data on GDP per capita and HDI come from the Hybrid HDI data, available at http://hdr.undp.org/en/data/trends/hybrid/ dimensional measure of development (GDP per capita), given that the HDI captures more dimensions of development.
The HDI, published annually by the United Nations Development Programme (UNDP), contains three indicators: GDP per capita, life expectancy at birth and an index of education, which in turn comprises the adult literacy and enrolment rates. Arguably, the HDI is a good index as it takes into account these two social variables.
As for the variable that represents the degree of sporting success enjoyed by a country, and specifically its success at football, we use the FIFA ranking 6 . This variable, which is published monthly by FIFA, ranks each national team according to their success in international football. The FIFA ranking orders the performance of national football teams using a points system.
According to Leeds and Leeds (2009) , FIFA began to rank its members in 1993 on the basis of their accumulated points, i.e., simple eight-year averages of their annual performances in 'A' matches, which were determined by applying a complex calculation that involved the average number of points awarded per game. In 2005, and in response to criticisms of its ranking system, FIFA simplified these calculations. The new ranking method, launched in July 2006, is the sum of the current year's performance and a three-year weighted average of previous annual performances. The annual performance is measured by average points per game, which are determined in a relatively transparent fashion on the basis of the match result, the importance of the match, the strength of the opponent and the strength of the regional confederation. The method for calculating the current FIFA rankings is shown in Annex 1. 6 The FIFA ranking has been used by Hoffman et al. (2002b) , Houston and Wilson (2002) , Leeds and Leeds (2009) and Macmillan and Smith (2007) to analyse the relationship between the success of national football teams and economic development. The FIFA ranking is available at http://www.fifa.com/worldranking/rankingtable/index.html
The period for which both variables will be analysed as controls (specified below) covers the years from 1993 to 2010 7 . The analysis includes a total of 135 countries 8 .
Having defined the key variables in our analysis we need to consider whether, a priori, there is any relationship between them. Table 1 presents quantitative results for the correlation between FIFA rankings and GDP per capita and between FIFA rankings and the HDI. It can be seen that although there is a strong negative correlation of -0.4355/-0.4302, respectively, in the case of the raw data (overall variation) this relationship decreases when controlling for country and time effects (-0.0278/-0.0644, respectively). In order to determine which of these dimensions affects the correlation, we control separately for country and time effects. It can be seen that the observed correlation disappears when the country effects are removed (-0.00/-0.0194, respectively), whereas it becomes stronger (-0.4399/-0.4371, respectively) when only the time dimension is controlled for. These outcomes are very similar both for the economic dimension (GDP per capita) and the HDI. there should be a one-for-one effect of population growth on growth. In the transition to the steady state, however, the effect may be less than one-for-one if either capital accumulation or labour force growth does not keep pace with population growth.
 Investment (% GDP) 11 . This variable covers the total investments made by a particular country relative to its GDP. Harrod (1939) , Domar (1946) and Rostow (1959) argue that countries with higher investment relative to their GDP are the fastest growing countries, while countries in which investment has less weight are those with the lowest growth.
 Inflation 12 . Stockman (1981) argues that in a 'cash-in-advance' economy, higher anticipated inflation reduces economic activity, in which case greater growth in anticipated inflation would lower economic growth.
 Government Consumption (% GDP) 13 . Grier and Tullock (1989) found a significantly negative relation between the growth of real GDP and the growth of the government share of GDP.
The descriptive statistics for all the variables used in the present study are summarized in Table   2 , and the correlations between all the variables are shown in Tables 3 and 4 . It can be seen that football is correlated with GDP per capita, the HDI, population growth, life expectancy at birth, the adult literacy rate and trade openness; however, these correlations disappear when country and time effects are taken into account (this being the case for all other correlations).
9 Openness data come from the Penn World The estimations were performed using different procedures (see Table 5 ). All estimates, even the fixed effects estimate, gave a negative and significant result for the FIFA variable. The
Hausman test (not reported here) applied to the fixed and random effects estimations rejected the null hypothesis of equal vectors of parameters, which implies endogeneity in the random effects estimation. Consequently, the fixed effects estimation is preferable to the random effects estimation, although in both cases football is significant.
Interestingly the coefficient of the 'between' estimation (0.00814) is around thirty times larger than that of the fixed effects regression (-0.000285), and the parameter in the random effects estimation (-0.000340) is also higher than that in the fixed effects estimation. In other words:
country A with a FIFA ranking ten places higher than that of country B can be expected to have a GDP per capita that is around 8% higher. Similarly, if a country rises ten places in the FIFA ranking one year, we expect it to experience a parallel growth in its GDP per capita of around 0.3%. The results displayed in Table 6 show that the FIFA ranking has a significant and negative relationship with the HDI. As with GDP per capita, the random and fixed effects estimates differ widely. It should be noted that the HDI has a large between standard deviation compared to the within standard deviation. This result needs to be given careful consideration when examining the meaning of the parameters. Thus, the parameter at the between estimation (-0.000984) implies that a rise of ten places in the FIFA ranking is associated with an HDI that is around 1% higher. This means that, around the median of the distribution, a rise of ten places in the FIFA ranking is associated with an improvement in the HDI ranking of five places.
Alternatively, the fixed effects estimate (7.16e-05) implies that when a country climbs ten places in the FIFA ranking in one year its HDI can be expected to improve by 0.07%, close to a tenth of the average annual growth rate of the HDI. In our view these results merit some attention. In the 'between' and random effects estimations, where the between variance of the variables plays a role, it can be seen that a country's football performance is related to its long-term development: higher levels of development and better FIFA rankings are observed simultaneously, even after controlling for different factors. We believe this to be evidence of a relationship between football and development, and that football can, in particular, be used as an indicator of long-term development at the international level.
The endogeneity which results in larger values of the estimates indicates that football is related to non-observable factors that are associated with GDP per capita or the HDI, thereby lending further support to our hypothesis that football is associated with development.
Interestingly, the significant results hold when we perform a fixed effects estimation: there is a year-to-year association between football and development once a country's specific characteristics have been controlled for. Consequently, in the short term also, the performance of a national football team is associated with higher levels of development, albeit that the impact is of a lower magnitude.
The above estimates show the contemporaneous relationship between success on the international football pitches and development. However, it may be the case that some of the channels by which the two are related may take several years to develop. Consequently, we estimated the fixed effects model for development in alternative equations where football is lagged by up to 10 years. Tables 1 and 2 in the appendix 3 show the main results. In the case of GDP, we find the strongest impact when lagged for nine years, whereas in the case of the HDI, the parameter is strongest in the contemporaneous relationship (no lag) while the impact disappears over time (no longer significant when lagged for seven years).
Conclusions
We have examined whether football can be considered a good indicator of development at the international level. Considering a panel of 135 countries over the period 1993 to 2010, we have estimated a list of models in which both GDP per capita and the HDI depend on the country's FIFA ranking, as well as on other more traditional factors of development, including education, health, trade openness, inflation, population growth and the investment ratio. In all the model specifications considered ('between' estimators, random and fixed effects), football has been shown to be a significant factor with the expected sign. This result can be interpreted as demonstrating that a country's FIFA ranking may be considered an indicator of development, both in the long-and short-run. However, as in Kavetsos (2012) , estimated results cannot be taken as casual evidence per se. Yet Downie and Koetner (2008) find that sports do mirror society, and while claims about causality and its direction are never straightforward, we understand that a significant association does exist.
As such, the findings reported here can be used to complement our broader understanding of multidimensional development. And, in those countries where the availability of information is not as good as researchers might like, the performance of the national football team might usefully serve as an additional indicator. Finally, the study provides a further practical outcome for applied scientists: a country's football performance can be used as an instrument in those studies in which development might be an endogenous variable (as in Biagi et al., 2011) .
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Annex Annex nº1:
How are points calculated in the FIFA/Coca-Cola World Ranking? A team's total number of points over a four-year period is determined by adding:
 the average number of points gained from matches during the past 12 months; and  the average number of points gained from matches older than 12 months (depreciates yearly).
Calculation of points for a single match
The number of points that can be won in a match depends on the following factors:
• Was the match won or drawn? (M) • How important was the match (ranging from a friendly match to a FIFA World Cup™ match)? (I) • How strong was the opposing team in terms of ranking position and the confederation to which they belong? (T and C) These factors are brought together in the following formula to ascertain the total number of points (P).
P = M x I x T x C
The following criteria apply to the calculation of points: M: Points for match result Teams gain 3 points for a victory, 1 point for a draw and 0 points for a defeat. In a penalty shoot-out, the winning team gains 2 points and the losing team gains 1 point. The strength of the opponents is based on the formula: 200 -the ranking position of the opponents. As an exception to this formula, the team at the top of the ranking is always assigned the value 200 and the teams ranked 150th and below are assigned a minimum value of 50. The ranking position is taken from the opponents' ranking in the most recently published FIFA/Coca-Cola World Ranking. C: Strength of confederation When calculating matches between teams from different confederations, the mean value of the confederations to which the two competing teams belong is used. 3.02e-07*** 3.03e-07*** 3.07e-07*** 3.16e-07*** 3.35e-07*** 3.56e-07*** 3.83e-07*** 4.12e-07*** 4.42e-07*** 4.58e-07*** 4.42e-07*** (3.77e-08) (3. 
I: Importance of match
